This document is intended to be a helpful resource for ultrasound practitioners and not an exhaustive guide. Please refer to jurisdictional information to stay compliant with their requirements.

Introduction {#ajum12210-sec-0001}
============

The severe acute respiratory syndrome coronavirus (SARS‐CoV‐2), an enveloped virus, is the causative agent of the disease known as COVID‐19 (coronavirus disease‐2019). The virus is transmitted via the droplet and contact route,[^1^](#ajum12210-bib-0001){ref-type="ref"} and there is a higher risk of virus transmission when aerosol‐generating procedures are performed. The median incubation period for COVID‐19 is approximately 5 days[^2^](#ajum12210-bib-0002){ref-type="ref"} with symptoms appearing 2--14 days post‐exposure.

There are also increasing reports of asymptomatic carriers of the disease,[^3^](#ajum12210-bib-0003){ref-type="ref"} who can potentially be a latent infection source of COVID‐19 during the incubation period.[^4^](#ajum12210-bib-0004){ref-type="ref"} It is this latter group that poses an increased risk to ultrasound practitioners. Of residents infected with COVID‐19 in a region of Italy, 50--75% were asymptomatic.[^5^](#ajum12210-bib-0005){ref-type="ref"}, [^6^](#ajum12210-bib-0006){ref-type="ref"} Healthcare workers who wore no personal protection equipment (PPE) have been infected after treating asymptomatic patients.[^7^](#ajum12210-bib-0007){ref-type="ref"}

The Communicable Disease Network of Australia (CDNA), defines two key circumstances whereby risk of COVID‐19 is the highest: close and sustained personal contact.[^8^](#ajum12210-bib-0008){ref-type="ref"} The simplest control measures to interrupt droplet and contact transmission is social distancing, or keeping at least 1.5 to 2 m apart, and implementing hand hygiene. When close contact with an infected patient is required, personal protective equipment (PPE) should be worn, for example, a surgical mask, eye protection, gown and gloves. When aerosol‐generating procedures (AGPs) are performed, such as transoesophageal echocardiography, and higher risk procedures such as exercise echocardiography or vascular studies using a treadmill, the surgical mask may be replaced with a P2/N95 respiratory protection mask.

To date, there have been a number of international position statements released for ultrasound practitioners in the context of COVID‐19.[^9^](#ajum12210-bib-0009){ref-type="ref"}, [^10^](#ajum12210-bib-0010){ref-type="ref"}, [^11^](#ajum12210-bib-0011){ref-type="ref"}, [^12^](#ajum12210-bib-0012){ref-type="ref"}

This guidance document provides advice on cleaning and disinfection of the environment, ultrasound equipment and wearing of PPE by ultrasound practitioners during the COVID‐19 pandemic for the Australasian region.

It is relevant to all ultrasound practitioners (sonographers, sonologists, nurses, allied health professionals etc) utilising ultrasound for diagnostic imaging during the COVID‐19 pandemic. It has been written to protect both patients and healthcare workers, particularly when scanning COVID‐19‐suspected or COVID‐19‐confirmed patients. As the evidence base for COVID‐19 is rapidly evolving, this document is current at time of publication and further updates may be provided as new evidence emerges.

Survival of SARS‐CoV‐2 virus on surfaces {#ajum12210-sec-0002}
========================================

The SARS‐CoV‐2 virus can survive on surfaces for up to 3--7 days depending on the type of surface and humidity.[^13^](#ajum12210-bib-0013){ref-type="ref"}, [^14^](#ajum12210-bib-0014){ref-type="ref"}, [^15^](#ajum12210-bib-0015){ref-type="ref"} Due to the lipid bilayer structure of SARS‐CoV‐2, the virus is susceptible to low‐level disinfectants (Figure [1](#ajum12210-fig-0001){ref-type="fig"}).

![Levels of resistance to disinfectants by microorganisms](AJUM-23-90-g001){#ajum12210-fig-0001}

Selection of disinfectants for COVID‐19 {#ajum12210-sec-0003}
=======================================

When selecting a disinfectant, it is important to consider whether it is suitable for the surfaces that need to be disinfected (e.g. environmental or medical instrument/device). In simple terms, *hospital‐grade disinfectants* can be used to disinfect hard surfaces after cleaning and *instrument‐grade disinfectants* can be used to disinfect medical devices after cleaning.

Disinfectants can be categorised as high‐level (HLD), intermediate‐level (ILD) or low‐level (LLD) according to the spectrum of activity.

Based on other human coronaviruses, studies have shown that SARS‐CoV‐2 is easily denatured by standard intermediate‐ or low‐level disinfection methods including the use of 70% ethanol, 0.5% hydrogen peroxide, 0.1% sodium hypochlorite and 0.05--0.2% benzalkonium chloride.[^12^](#ajum12210-bib-0012){ref-type="ref"}

Environmental surface cleaning and disinfection {#ajum12210-sec-0004}
===============================================

Environmental surface cleaning and disinfection is a critical component of infection prevention. In general, thorough cleaning with detergent and water or a detergent impregnated wipe is suitable for frequently touched surfaces; however, during this pandemic inclusion of a disinfection step is recommended to minimise risks for transmission of COVID‐19.[^16^](#ajum12210-bib-0016){ref-type="ref"}

According to the Australian Therapeutic Goods Administration (TGA), hospital‐grade disinfectants with virucidal claims are suitable for use on pre‐cleaned, hard surfaces to eliminate SARS‐CoV‐2. Commonly used products include sodium hypochlorite at a dilution of 1000 ppm and products with TGA approved, specified viricidal claims.

Cleaning and disinfection can be achieved by using a 2‐step process, that is cleaning followed by disinfection or by using a 2‐in‐1 product, that is a combined detergent/disinfectant wipe or solution.

When using any cleaning or disinfection product, the manufacturer\'s instructions for use must be followed including: Any cleaning advice (how to remove debris before disinfection)Dilution of the product (if applicable)Application methodContact time, or 'wet' time which states how long the product needs to be on the surface to inactivate microorganisms.

The ultrasound room should be cleaned thoroughly each morning, and all areas should be wiped with a hospital‐grade disinfectant. Particular care should be given to high touch surfaces such as door handles, stretcher rails/bed edges and light switches.

If possible, all fabric covered chairs should be replaced with hard surface chairs that can be easily disinfected. To ensure a clean working environment, it is recommended that all unnecessary accessories in the ultrasound room be removed or stored in cabinets.

Gloves should always be used when cleaning and disinfecting any equipment, and protective eyewear may be necessary in situations where there is a risk of splashing. Hand hygiene is essential and should be practised in accordance with the 5 moments, including after removal of gloves.

Ultrasound probe and machine disinfection {#ajum12210-sec-0005}
=========================================

As the SARS‐CoV‐2 is denatured easily by disinfectants, the exposed components of the ultrasound unit and all ultrasound probes used for external, non‐critical procedures must be cleaned and then disinfected with an approved low‐ or intermediate‐level instrument‐grade disinfectant. It is important to ensure that the disinfectants are approved for use on ultrasound probes and has proven viricidal efficacy.

In the context of COVID‐19 pandemic, there is no change in practices for cleaning and high‐level disinfection of probes that are used for intracavity ultrasound; or probes used on critical aseptic fields or probes that have been contaminated through contact with blood, mucous membranes or bodily fluids during use.

Cleaning and disinfection steps for external probes include the following: Step 1: Cleaning: remove all debris (e.g. ultrasound gel) with paper/cloth then use a neutral detergent, that is wash with detergent and water, rinse and dry thoroughly or use a detergent impregnated wipe approved for use on medical devices.Step 2: Disinfection can be achieved with an approved low‐ or intermediate‐level instrument‐grade disinfectant wipe or solution.

The manufacturer\'s instructions for use must be followed, and all products must be approved for use on ultrasound probes.

It is important to clean and disinfect the entire ultrasound machine, particularly the keyboard, screen and ultrasound probe cord with an approved ultrasound machine detergent/disinfectant wipe or solution. Consideration could also be given to using disposable barriers to minimise surface contamination. These would be disposed of after use, followed by cleaning and disinfection.

The ultrasound machine has many components, some of which can be difficult to disinfect. In the hospital environment, where possible, a dedicated ultrasound machine for scanning COVID‐19‐positive patients should be allocated.

Workstations {#ajum12210-sec-0006}
============

The same cleaning and disinfection steps need to be applied to computer workstations and desks used by the ultrasound practitioner for reporting. If possible, a policy of one person per workstation and one person per scanning room per day should be applied to avoid cross‐contamination between healthcare staff. These workstations should also undergo routine environmental cleaning.

Personal protective equipment {#ajum12210-sec-0007}
=============================

The spread of the SARS‐CoV‐2 virus is known to occur via contact and respiratory droplets. According to the recommendations from the CDNA,[^8^](#ajum12210-bib-0008){ref-type="ref"} and due to the nature of performance of ultrasound in close proximity to the patient and for a prolonged period of time, standard PPE such a surgical mask along with gowns, gloves and hand hygiene measures should be considered for all ultrasound practitioners.

Recommendations for healthcare workers are as follows: Gloves: After performing hand hygiene, clean non‐sterile gloves should be donned upon entry into the patient room or care area. Once the ultrasound examination is complete, remove and discard gloves and immediately perform hand hygiene.Masks: As ultrasound practitioners are in close contact with patients, surgical facemasks are recommended to offer protection when performing ultrasound examinations on any patient.[^17^](#ajum12210-bib-0017){ref-type="ref"} The NSW Government have listed the use of Level 1 surgical masks for health workers performing any procedure involving minimal risk of exposure to droplets or other body substances. Correctly fitted masks must be put on before entry into the patient room or care area. P2 or N95 respirators should be used instead of a surgical mask when performing or present for an aerosol‐generating procedure (AGP), particularly for use in the intensive care unit. It is important not to touch masks once they have been put on and to perform hand hygiene after removal of masks.Protective eyewear: Must be worn for all contact with suspected or confirmed COVID‐19‐positive patients. For COVID‐19‐suspected or COVID‐19‐confirmed patients, goggles or a disposable face shield that must be put on when entering the patient room or care area. When practising Standard Precautions during ultrasound examinations on any other patient, eyewear should be worn when there is anticipated risk for splash or spray of blood or body substances or when an aerosol‐generating procedure is being conducted. Reusable eye protection must be cleaned and disinfected according to manufacturer\'s reprocessing instructions prior to re‐use. Disposable eye protection should be discarded after useGowns: For COVID‐19‐suspected or COVID‐19‐confirmed patients, wearing a clean isolation gown upon entry into the patient room or care area is essential. Reusable gowns should be discarded in a soluble plastic bag before being placed in the laundry container or linen receptacle. Disposable gowns should be discarded after use in to general or clinical waste according to usual practices.

If there are shortages of gowns, they need to be prioritised for aerosol‐generating procedures and high contact patient care activities that provide opportunities for transfer of pathogens to the hands and clothing.

Note: Additional training on PPE for healthcare workers is advised and should include donning and doffing guidance.[^18^](#ajum12210-bib-0018){ref-type="ref"}

In regions where the number of COVID‐19‐positive cases is low, and where instances of community transmission are not reported in a local area, ultrasound practitioners may choose to use standard precautions during ultrasound examination and not wear an isolation gown and surgical mask. Appropriate management and risk assessment should continue to be implemented should this change or require tracing of contact in the future.

Hand hygiene {#ajum12210-sec-0008}
============

Performing hand hygiene is an essential component for the prevention of an infection. All ultrasound practitioners should perform hand hygiene^19^ before and after all patient contact, contact with potentially infectious material (e.g. bed covers and patient gowns), and before and after removing personal protective equipment (PPE) including gloves.

Hand hygiene should be performed using an alcohol‐based hand rub that has been entered on the Australian Register of Therapeutic Goods or washing hands with soap and water for at least 20 s. If hands are visibly soiled, use soap and water.

Clothing {#ajum12210-sec-0009}
========

Personnel who will come into contact with COVID‐19‐positive or COVID‐19‐suspected patients, especially those working in high‐risk environments (e.g. ICU/emergency depts) should don a uniform or scrubs that are not taken home for laundering.

Ultrasound practitioners should routinely wear closed‐toe shoes constructed in a material that can be easily cleaned, and these should be wiped regularly and immediately after coming into contact with a COVID‐19‐positive patient.

Changes to comprehensive ultrasound examination protocols {#ajum12210-sec-0010}
=========================================================

To minimise risks of personnel exposure to SARS‐CoV‐2, triaging of requests for ultrasound examination should be considered, for example, assessing referrals with respect to whether the examination itself is warranted, whether the examination is essential to provide a diagnosis or would change patient management versus an examination request where the finding would not change patient management or is used to confirm a previous finding.

Consideration should also be given to a truncated examination to answer the clinical question posed. Where an examination is truncated, this should be documented in the report to ensure the referrer and patient are aware of this change and should symptoms change, or the clinical question requires further investigation, it is not assumed that the comprehensive examination was performed.

General considerations for ultrasound practitioners to minimise risk {#ajum12210-sec-0011}
====================================================================

Since the ultrasound examination requires close contact between the health professional and patient, there is a need to protect both from unnecessary exposure. Figure [2](#ajum12210-fig-0002){ref-type="fig"} outlines general preparation recommendations for before/during/after an ultrasound examination for COVID‐19‐confirmed or COVID‐19‐probable patients.

![How to prepare for an ultrasound examination in the context of COVID‐19](AJUM-23-90-g002){#ajum12210-fig-0002}

The following are additional considerations to minimise risk: Patients should be screened and triaged at the time of making the booking and on arrival at the clinic or hospital. The booking screening questions should include the following:○Have you travelled interstate or overseas in the past two weeks or have been in close contact with someone that has?○Have you been in contact with someone with suspected or confirmed COVID‐19?○Do you have any symptoms of illness such as fever, cough, sore throat, headache, loss of smell or fatigue?○Taking the patients temperature could be considered in high‐risk environments.In order to reduce the risk of transmission, it is important to:○respect the time of scheduled visits,○space the seats in the waiting room to meet social distancing requirements.If the status of a patient is confirmed as COVID‐19‐positive, it would be preferable to scan at the end of the clinic list so that the equipment and room undergo vigorous cleaning and disinfection. It is also advisable that confirmed COVID‐19‐positive patients wear a surgical mask at all times.During the pandemic, it is reasonable not to allow trainees or students to participate.Accompanying persons should be limited in the examination room unless warranted for the purpose of the examination, for example paediatrics or patients requiring extra care. Attendance by accompanying persons should be minimised and managed proactively by individual practices in consultation with staff. However, consideration should be given to the patient and the need for support where bad news is to be delivered.

All accompanying persons should be assessed for any increase in risk to the staff or other patients, with attendance tracked in line with the patient assessment.

Conclusion {#ajum12210-sec-0012}
==========

The ultrasound workforce provides an important valuable clinical service but is particularly vulnerable because of their close physical contact with patients and prolonged examination times. This guideline is presented as a resource to enable those practitioners to perform an ultrasound examination in a safe manner and to minimise the risk of spread of COVID‐19 both to patients and the ultrasound practitioner.
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